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FOREWORD 


This report is one of.a@ series written by members of the Solid Fuels 
Mission to Germany describing wartime developments in the mining, prepa- 
ration, and utilization cf coal. This mission was organized early in 1945 
under the auspices of the Technical Industrial Intelligence Committee, 
which cooperated with a counter-part British committee. In some instances, 
engineers from other allied countries cooperated. The Solid Fuels Mission 
operated under the direction of a steering committee headed by Dr. C. J. 
Potter, Deputy Solid Fuels Administrator. The personnel of the mission 
consisted of -H. F. Yansey, in charge, J. W. Buch, Thomas Fraser, L. L. 
Newman, and L. D. Schmidt of the Bureau of Mines; H. H. Lowry, Director 
of the Coal Research Laboratory, Carnegie Institute of Technology; H. J. 
Rose, Vice-President and Director of Research, Bituminous Coal Research, 
Inc.; and F. H. Reod, Chief Chomist, Illinois Geological Survey. 


Over 50 reports were written by the members of the Solid Fuels 
Mission, These, together with microfilms of supporting data obteined 
in the course of the investigations, are on file at the Bureau of Mincs, 
Washington, D. C., where they are available for examination. The Offico 
of the Publication Board in the Department of Commerce is prepared to 
furnish photolith copies, photostats, or microfilm reproductions of all 
declassified reports. A Bibliography of Scientific and Industrial Reports 
is issucd weckly by the Dopartment of Commerce, Offico of the Publication 
Board, and is sold by the Superintendent of Documents, Government Print- 
ing Offico, Washington 25, D. C., on a subscription basis. An initial 
payment of $10 will provide for approximately 9 months, and subscribors 
will be notified whon additional remittance is necossary. All subscrip- 
tions will bogin with volume 1, No. 1, unless ordcred otherwise. Tho 
Bibliography covers all mtcrials and subjects and gives instructions for 
obtaining the desired items. 


Tho reports of the Solid Fucls Mission rclate to the following gcnoral 
subjects: Mining mothods in the Ruhr district of Germany, with special 
reference to mochanical cutting and loading cquipment, pneumatic packing, 
and Diesel mine locomotives; activities of industrial research laboratorics 
supported by the German coal and coke industry; coal preparation in Western 
Europe; low-temporature carbonization processes; metallurgical coke from 
weckly coking coals; low-ash electrode carbon from coal; ncw developments 
in the production of metallurgical coke and tho utilization of gas and 
byproducts; briquetting brown coal and bituminous coal without the uso of 
bindors; recent cngineering developmonts in g&s turbines and steam gcnora- 
tors, with special refcrence to use of coal; German coal-fired hcating 
and cooking stoves; and the commorcial cxtraction of coal with solvents 
for production of synthctic liquid fuels or chemical products. 


Numerous reports on the activities of German synthetic liquid fucls 


plants and the plants for the production of synthesis gas from solid fucls 
are available in tho samc office as the solid fucls reports. 


1216 


It is planned to publish in this series of Bureau of Mines Inform- 
tion Circulars the more important reports or combination of reports pre- 
pared by the members of the Solid Fuels Mission. A similar series on 
synthetic liquid fuel activities 1s being prepared. BAe 


"A, C. FIELDNER, Chief 
Fuels and Explosives Branch. 
; Bureau of Mines 
i oF a - Washington, D. C. 
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-CONCLUSION 


The .longwall method is. used largely:for'mining bods that pitch less | _ 
than 3O degrees. The Kohlenhobel, or coal planer, was the outstanding war= 
time development in the mechani cel mining-equipment field, With it, drtlling 
and blasting are eliminated, . and cutting, or peeling, and’ mechani ca loading 
are performed in one operation, -Thus, thé.method of longwall mining was 
changed drastically,. as all-of the separate tasks of winning, loading, moving 
conveyor, “timbering, and backfilling (or caving) were performed | simul taneously 
with continugue. loading on each working: shift. It was pogstble | to maintain 
a high production rate with a.minimum number of working places, end’ it became 
economically feasible to mine certain: thin-bed areas thab'had been developed 
in the normal course of eperenrone. Roo, 

Before. the. ond of the ar. “the: sold d-blade aaa: had been standardized, 
Thig. type is suited only for mining the softer ccal beds of moderate pitch” 
or thé ‘harder beds if roof pressure is used to help free ‘the coal and for beds 
3 to 6 feot thick, Where conditions were favorable, the coal was broken ° ~ 
s0 rapidly that the capacity of standard conveying equipment proved entirely 
inadequate, and the coordination-of such: ‘faco-work’ ee as timbering. and | 
backfilling peaene. extremely: aise ioul ey ee 

’ para tate aes 

One example of coal~planer: performance was the ae production of . 
22,500 tons from a 200-meter (690=ft:.) face: in al,7-meter (5-ft., ey 
bed pitching 2 degrees; in eleht: consecutive months, this same ‘operation j 
produced 168 , 300 fone al In June: 1943 it was estimated that by October 
1944 some 200 coal pleners. of. -ptandard design would be ‘in use in the oo 
In January 1945 it was stated there were ass peoubhe: tree | operations,# 

aaa 


es ae “ryimomvertoN ee ee is 


The Ruhr ‘Goal basin is “estimated to cover an area of store “thian’ L: 000" 
square miles, Here, the total thickness of the coal-bearing formation : 
(Carboniferous), ia 10,500 feet, and. dril]jhole records ‘have revealed 92 coal _ 
beds with a total: ‘thickness of 262 feet. Beds pitch from'O to 90 degrees, 
and about 70 ‘percent of the ce ae ata ae from beds that pitched 
less than. 20 degrees, 2 ihe ae we i . 


oe apo a 


For example, at the Minister Stein mine there are 24 ninable Seat, 
nde ranging from 80. centimeters: (2.ft., 74 in.) to 250 centimeters: (8° ft., 

23 in,),, The vertical thickness:.of-the:measures is 1,000 meters (3,200 ft.),, 
andl at this mine the deposits are, covered with 150 meters (500° ft.) of surface 
wash, Thé cross section (fig, W: .at-Frittz mine, Hoesch, 4. G., Essen, - aay 
is characteristic, - 


. : ft 
a ne och : 


- 


4/ Berébau-Vereina, “Eseen. a i 
5/ Lange, Fritz, Die Arbeiten aoe: ponereeile zur vinffhrong und weiteren - 

_ Entwicklung der. gchalenden,, Gewinnungsmaschinen, Published in arbei tagi t- 
gung der Hauptausechuase . ‘fur Forschungswesen des’ Bergbau-Verefns in Essen, 
am 25, Juni- 1943, p. 17, (Restricted circulation sd thin the Ruhr coal, 
industry,)- , 2 

6/ Rice, George S,, and ‘Hartman, Arving, Coal Mining ant Hurope! “Bureau of 
Hines Bull, 414, 1939, pp, 18-19,-i20). 
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The mines have bien developed and worked to. wenticas dwsthe of 2,000 - 
to 2,500 feet by vertical shafts; main-level intervals are 500 to 700°. fect 
apart, Haulage roads are straight, driven 4n rock, and centered as nearly 
as practical between property bourdaries. Levels are sectionalized by driviz 
crosscuts -at right angles to the main haulage road.on 800- to 900-foot centers, 
These roads are the main transportation arteries for the use of trolley or 
Diesel locomotives, A plan of the sixth main level (fig. re) at the Bruch- 
strasso mine, Gelsenkirchener 4,..G., Bochum, illustrates, mgin-level develop- 
ment and sectionalizing with crosscuts. The cross section in aoe 3 is that 
of the fourth eroeasut Reba ay the same mine, .. 


On the average~si ze mining: propery, a main level has a life of about 
20 years, and 5 years are required to _ develop fully:a new working level.. 
Operations are so systematized that the ‘upper level,is finishing, ‘the main 
level is in full Eromnotion; and the next. JoMee level.is undergoing ee 
ment, 

In the 1937=38 coal year (April 1 to March. 34), the Ruhr district - 
accounted for about 143 million net tons (69 ree of Germany's 207 ::- 
million tons of bituminous coal production; 2/ in the- 1940-41 coal year, 
Ruhr coal production was about the same as in 1937-36, ‘but the German total 
had increased to some 273 million tons, In 1943-44,. the Ruhr's production 
of 138 million. tons was but 47 percent of the Reich total;of 295 million, 
The increase’ in total bituminous coal production in, the wat years came ieee! 
from Upper Silesia, where promue Hon more than trebled, , 


Inthe 1940-41 coal year, about ‘30 thousand (4,7 percent) of the 635 
thousand mine workers were foreign civilians, military internees, or prisoners 
of war, -In 1943-44, employment ee 785: thousand, af which more than 
35 percent were. foreign workers, : eens 


In the 1938 calendar year, the outyiit per man per shift for deveswunl 
workers in bituminous-coal mines of the Ruhr district was 2.167 tons, In 
1940 this figure increased to 2,214 tons, but in 1944 it decreased: to about 
1.8, tons, The. output per man per shift for underground workers in all of 
Germany's bi tuminous mines in 1943 and 1944 epproxtnates: 2 wens, 


In the Ruhr ai strict,- about. BO. percent of all cnderereuad wuss are 
engaged in the actual mining of coal, The distribution of ‘underground workers 
for the Bruchstrasse mine (table 1) is typical, elthough a number of mines 
have several times its total number ae employees. : 


The Ruhr district was jemi nSeaea to maintain ite output of high-gradc 
coals beeause of the shortage of skilled miners.. ‘The objectives in develop- 
ment of new mining equipment and methods were.(1) increaging the effectiveness 
of the skilled miner, (2) maximum output from available working places’ throug. 
‘the elimination of deadwork shifts, and (3) increasing production efficiency 


All production figures in this report are:in- net tons of 2,000 pounds. 
8/ Data relating to production and employment are from ‘the official transla- 
tion of Reichsvereinigung Kohlé Statistischer Bericht, ‘Nr, 11, Berlin, 
May 1944, 
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Figure 2. - Plan of 6th level, mine 
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in the thin bods 80’ that: coal Mot. pond gaiaordd ectingni cally ‘mitable,- but whiten: 
had been fevelopéd in’.thd normal ‘cour'st of operations, could be mined, ‘Fech- eS 
nital assi stance, ‘coordination of: effort, and ‘incentives in the form of cagh 
prizes were-supplied by the ‘technical. service and‘research-association of — 


Ruhr oes antoxests | (Bergbau-Vereins). 
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Mining coal, timborthe, ‘and iedang seis 


‘Development, coal gangways, and chutes... ie 
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P ; Flat Mining. 


CONVENTIONAL MINING METHODS 


In flat-pi teh, newaa aieiae (beds pitghing heees than 30 degrees), 
top and bottom roads are advanced singly along the strike and connected with 
a straight longwall face at right angles to them; or, in moderate pitches, ~~~ 
three single development roads may be driven,. Aividing the area to be mined 
into two nearly equal sections for longwalling, “If two roads’ ‘Bre used, coal 
is delivered to the bottom road, the upper rodd serving as a supply road; 


if the three-road scheme is followed, coal is 
and the remaining two are used for supplies, | 


delivered‘ to the center road 
Longwall face lengths range 


from 80 meters (260 ft.) to 250 meters (820 ft.), depending ‘upon changes in 
pitch, bed continuity, and transportation: facilities, : 
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The pneumatic pickhammer is the tool of every miner for winning coal, 
.In friable coals the use of the pickhammer Without blasting presents little 
difficulty; in harder coals the face is subjected to controlled roof pressure 
““ag-an aid, to winning. without: blasting, :: Lightweight chaine shearing machines 
“2{12 to 20 horsepower), are: used te.-some::exteht with limited blasting, but where 
“they are aised’ She: amen is’ the principe) ‘$008 fon the anak winning. 

Jha bees ; 

toading ae by hand onto shaker: ghain,. or belt fapechouvesine: which in 
turn discharge onto mother-belt conveyors for delivery of coal into mine cars 
of 1 to.4 “tong: capacity: at, centrdl-idading points, . Where the pitth warrants, 
some ugs ig .made of. the chain and leciies retarding conveyor, if the face 
is straight and loading is by hand,. ea 4 


0 Mingd-out:areay may’ be caved, completely: backfilled either ty hand or 
by pneumatic-packing machines, or strip-packed by hand or machine, . Strip 
packs: 20' to 25 feet. wide, built att‘right angles-to the longwall face, are 
continuous, and the intervening, unsupported roof pf-15,.to 2: feet between 
packe.is caved, . Broken. rood, rock, dn removed from .the caves’ and used to build 
the packs, Roof pressure can be controlled to some extent ae Bit ha the 
width oe packs and the distance between them, gon? 

Bbhabaesvad CEE cl ae ae 
The. principal. torn. of. roof. vppent da tha collepel ble, yielding are 
of stecl prop with etec] caps | (onoss. beames)..:. fhe Schwartz prop (fig. 4 
ig widely used, Caps are beamgection or flat, channel~section types, 
Square-cut wood cogs (chocks) with steel cog: releases are often used with 
a aoe pete systan or at cave openings with etrin packing. : 


» 
iO geamiive sales. CUS e oS Reiee Seles rr ae Oe are eae 


ie, +. +. Stespepitch Mining ....6...5, 


Cont emporaneous backfilling is standard practice in longwalling beds that 
piteh diore than 30.'to 35 degnaas... Mingle top, and hattam roads are advanced 
along -the strike at a vertical intemal af JON feet far a.50-degree pitch to 
150. feet: for.a 70-degree pitoh.. Dhe applicatian af this practice is somewhat 
limited-‘by abrupt: changes 4m pitch, . ‘Tho steppedvfaae method (fig. 5) is in 
general use, This method provides a maximum number of working places in which 
each minor. works Andependently without .endangering:the.oinor working below 
him, orga ese to the dumping point in. mine cars, is run from the top 
roads, | ae ; ceReRES ORR ESESMES POTTER ECL ite SPS 


mee eae. 


‘ / 

Blasting is eliminated by wging pneumatic-pickhammers to break the coal, 
which is under pressure. The dislodged coal falls from the face and is run 
by gravity to the car-loading pockets, etther on steel chutes placed on the 
fill against the footwall or on the open fill, ‘The cross-pitch angle is 
32 degrees af erect aetee. aro yaa and. 48 ‘ApaToeg. tf.< ‘coal is run on-the open 
fill, ; are 


The. expend: roof ‘areas 5 along. the. Soteine faces ces penported’ by wood | 
“props and..capa;. wood..gills gre used where needed, .. Props are wedge-pointed 
at the bottom to.permit vielding without splitting and to provide. for goad 
purchase, : Each oap:.or. sill is:long. enough to.-accommodate. at least. three |. 
props, All -:timberkng “1g according “ta predetermined standards and. ds eenriod 
Out meticulously, : aeee panes s er removed, - ‘, Roi ak sees 
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Figure 4. - Schwartz mine prop. 
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Figure 6. - Eickhoff Schramlader. 


Figure 7. - Harmann scraper. 
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Figure 9. - Face details, Harmann scraper. 
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_ WARTIME TeveLoruavns IN MINING MACHINERY FOR DONGWALE. ‘woRE 


Schriimlade r 


The Hickhoff schifmlaacr," @ conbined cutting; ‘shearing, and loading 
machine (fig, 6), had been partly developed by 1939,'-reccived much attcntion 
in 19422/ but was never generally accépted by: th Aindustry, - rand nonce were. 
in operation in German ‘Coal mines in-July 1945.4 4). “fhe :machine. illustrated 
is 28 feet long and 4 feet high dné'cuts to a-depth-of 5 feet, 9 inches, : It 
consists of a cutting mechanism; a revolving shearing ‘and breaking arm, which 
is raised and lowered hydraulically; a. single-chain flight conveyor; and 
two additional loading convoyors;-.'The three chicf operating difficulties were 

(1) the machine left bottom coal, -which had to be ripped before roof supports 
could be placed, a difficulty that- was aggravated ‘by a rolling floor; (2) 
single props placed behind*the machine were: temporary and ‘had to be.replaced 
with standard longwall - supports | (props and caps) ‘after the machine passed by; 
“atid (3) the tasks proved’ too arduous for the minefs’ if Feasts were, to. ‘keep up 

: with the machine end a0 ¢ Seley its. operation. es or 


gta z 


. ‘aise 36 ee Ye : ere “0 ome, i oe 
3 “the ‘Harhadn scraper “(tigs, 7) ig-a bottomless, rectangular steel box 
of 1+ton. capacity, . oh which’ pointed bite’ ‘are mounted rigidly. .. The. scraper 


‘has a hinged apor at: “the “pack; “which ane on: “backward. Sravel ‘end: ete sce. on 
forward frpvel toward, Re 105 piting ‘point. een ae ENS Pe 


me Four” ‘perapers ‘aré "cohneptod An’ seine seusliy: paca. sie B “600. 0 
: 700=foot longwall ‘face (tig, 8).°° The’ scrapérs are’ pressed against the- coal 
by a flexibly jointed side: eat (figs°3), which is! cla im: pogition or moved 


forward by pneumatic pressure cylinders as the face advances, .~. °°: 


+ he thie object’ ig’ “to: ‘rrp ébat- front ‘the sélid-faéé when the écrapers are 
traveling ei thor up or. dowh' the: facé and ‘to: ‘transport :the coal. ‘the length 

of the wall on the forward motion vy automatically padgsing it from one-scraper 
to another; Actually;’‘excopt in the softest ‘coal, ‘the-ripping effect t2 lost 
because of the excessive power requirements, and the term "wearing" better 
deseribég the action. Much fine’ coel is-produced through. thig-wearing action, 
“and it was é6bsorved that- ‘host of the ‘tine ‘the: habla add “Sonpetned very. Little 
coal,- sts ohio e mor “, é 7 


; "WML 26 ‘Tef orérice ‘Kas- -béen made.-te rt. ‘in the stort and it is used 
in at. Least ‘0: ‘one mines aes novor’ ethene, Depehent ies Ate Se trot 


The- action. of. the a peers be ry name s implies, ‘ts “that ‘of the 
ovine ‘wood plane?) “As"1#.ig° ‘phlied. along: ‘between: a: chain - conveyor and the 
soa), face, at planes a gut 20 centimoters. (12 ins), desp- “aor a height that 


7 TA Bickhof? iteeilungea, Tina pep eaters 1942, describes pn award of 50,000 
marks by the Bergbay-Vereings Eesen,. for. developing: the: Schramlader, 
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equals one-third to two-thirds of the bed thickness and, in passing, loads 
the coal so planed as well as any loose coal that lies in its path, The upper 
part of the seam’ either caves Or-is barred down and is loaded on the return 
trip. 


All of the information a a to. petit operation, and performance 
of the ogee planer,. with the exception of-that -which™ refers ,to.the Monopol 
mine, was obtained through interviews with German. engineéring: and operating 
per sonnel and visits,.to working facves,. All ‘data so obtained were not included 
in this ‘report,’ as iene Bi” baavigh are. rebaiiaiiaadins ang others are:: deemed. ». be 
incomplete or. Unreliable.2t : Gs tas 5 


LAr ~ Standard: Desten a re Cate 
| : T: 

oe The coal planer vexeiste ngnadtiatly of & ‘fabricated. gost “hed frame. 

(blade holder) with a: ramp. for discharging coal into the face conveyor, a 
‘steel blade or planer bit,"a forward scoop that-cleans loose’ coal from. the 
‘path of the planer and: loads it into the conveyor, and a.forward arn, whieh 
carries a sheave over which the pull rope is-passed, One end of the’ rope __ 
is anchored at the extreme end.of the longwall face; the other end is wound 

on a hoist drum, by means of which the planer is pulled along the face, 


The forward scoop and forward arm are pin-connected to the blade holder 
for up-and-down motion, The over—all length of-one blade holder and forward 
arm is 10 to 12 feet.’ The height of- the blede, which is the maximum vertical 
‘dimension of the planer, is one-third to two-thirds the bed thickness, A. 
30-centimeter (12-in,) cut, provided for by. the blade offset, has proved . 
most satisfactory; cuts 10 céntimeters (4 in.) to 80 centimeters (313 in.) 
have ‘been tried, Two symmetrical, opposite-hand sections are fastened togethe 
with pin, spring, and nai aah connections’ an chee to | Plans, ia opposite: 
directions, ; : 

a ss Ie tf mote 

The underside of the Hennover-Hann’ bal. coal-planer model (figs. loa, 10d, 
10c,; and 10d) is grooved so: thatidoose, fine goel will be scraped against the 
coal face as the planer passes. . The blade material, is, hot-rolled machine, stecl 
(German designation ST ices uimtter to’ Thi ted States. Sax 1060),.° - -..- 

The’ coal planer in ‘vise at hee Monopoz ree cree lie a: 11d) is nearly 
similar in: ‘design to the Hannover-Hannibal model; except that the sontions of 
the blade are mounted to’ ptoduce a sawtooth effect, b 6 yon : 


‘ The sketch of the coal planer used at Ibbenburen mine (fig. 12) dove 

‘the wolded-stcel constriction and the manner of fastening the parts of the 
coal plancr together, The 43-degree blade angle is important because it 
governs tho cntcring or digging action; the 55-degree blade angle is designed 
to provide foot—-lead, which counteracts the tefidency to climb, In a more rect! 


Sr ——  h— 
10/ Courtesy J. Funter, managing director, Tpndaskcr. ene caesar tis 
ae Ltd. ; Doncaster, England, 

11/ Original ‘documents filed Bag No, 1481, Mint etry. of Fuel and magne: Laaton, 
4 Microfilm of documents filed with. Bureau of a Office of oe 

wer <4 ae re) Fuels, anes, De Ries s : : 
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Figure 10a. = Hannover=-Hannibal coal planer model, viewed from coal face. 


Figure 10b. = Hannover=-Hannibal coal planer model, viewed from conveyer. 
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10. - Hannover-Hannibal coal-planer model: c, view from top in direction 
of travel; d, view from underside in direction of travel. 


Google pee 


Figure lla. = Monopol planer, viewed from top in direction of travel. 


i aac Gor gle THE OH © STATE UNIVERS TY 


1A 


"MalA apis ‘4aueid jodouow = *qy] a4nbi4 


Digitized by Goc gle 


‘4auejd [B09 uainquaqag] - *Z1 a4nbi 4 


SJB}IUII|IW OT PIB2Ke JOU PyNoYs JkAM PUe Seprs WJOG UO 
_——— Muara pauadieys aq ysnus 420/q e4L 


SuaOWIIIW UI Bde SUOISUAWIC “ION 


“Buymeip poyeyep oes ‘owes jo Buyuajse; pus peg 


“weIp OFT 


=AtH-4+=- 
| 
U 
tl 


I 
i 


09 09 OF 
woyoq Jo Ssaupsey 0} Buips092e eprsu! 
PJEMO} PAVEPIM 2q 0} BOYS PINS 


" a i tout yl 
9-Hes} | —osz 
it 
a 
4 


ERS 


HIO STATE UNIV 


THE O 


Digitize 


*gque{d | 20D yo} su! ay-yo! sparay - "ee] aunbiy 


‘SsSVOUIW U} GUE SUOTBUWIC -S1ON 


Google 


18 


Middle and upper blade. 


; Lower blade 
10 
10, One right hand and one left hand. 


Note: Dimensions are in millimeters 


Figure I3b. = Friedrich-Heinrich coal planer blade. 
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Figure 14. = Hannibal hewer. 
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design, the one-piece blade is replaced -by one’ ‘compo sed ‘of ‘separate sections 

for econony in maintenance; in the new design, “tte footpiece is tumed out- 
ward in the direction of travel, as in the Hannover~Hannibal model, Present 
prectice is to make the planer height two-fifths the bed height; the minimwm 
height for a planer of this design is 0,45 meter (17-3/4 in.). : 


The most recent” areas were obtained: ae the Friedrich-Heinrich mine 
(figs, 13a and 13b) and are dated July and August 1945, respectively, 
blade angles of 46 and 27 degrees approximate corresponding angles of note 
Ibbenbiren coal plener, The dlade. holder is récessed to receive the three 
sections of blade; the blede footpiece is turned outward as woll as forward 
to aid in holding the planer to the mine floor, ‘The wedgé-shaped construction 
of the bladc-holder floor plate throws the weight of the planes on the ‘bottom 
blade~bearing surface. For soft mine floors, a design that distributes the. ° 
planer weight evenly throughout ‘ite: ‘length has been fownd more favorable, The 
spring-type connection used in the Ibbenburen coal planer for fastening * a EE 
oppo si te-hand blade holders is not used in this later design, “ 


Destene for Planing Hard Bituminous Coal. 


In the Hennibal hewer (fig, 14), the straight, rigid blade of the coal 
planer ig roplaced by 13 chisel-type bits rigidly mounted onto the blade 
holder, which in turn is vibrated by an eccentric air motor; In the most 
recent design, the effective pounding force is said to be 400 tons. | 


soos 


‘In the Flottmann design (fig.°15), four chisel bits, each of which 
constitutes the blade of a séparately mounted pneumatic hammer, replace the 
rigid blade of the coal planer, . : 


Both the Hannibal hewer and Flottmenn design were 7 » the heeieincatets 
stage at the end of the war, By July 1945, neithér design had been proved, 
but tho opinion of many of the engineers interviewed was that the Plot tmann 
offered greater promise, It was not possible to view either of these prenere 
in service beceuse of bomb damage to mine surface plants where they had been’ 
used, 


; Go: Lan A ts. wil : 


ir standard. car’ hoiete are used, two are requires $o7' each ‘oparation > 
one at cach end of the wall, Vartous repe-pull requirements have been meh tioned, 
but a 10-ton rope pull at the hoist drum, equivalent t0:& 20-ton effective ~~ 
pull on the forward pulley’ arn, if: the planer speed ig. half’ the rope speed at. 
the hoist drum, seems to be the average requirenent:: Ae at Hannovere. ~ 
Hannibal mine indicated a 6-ton pull at the hoist aran,2/) 


Because of the severe service Meneacnesk by inpsorer rope’ wie. 


cepetan hoist with auxiliary winding drun mee developed,-in which all parts 
are mounted on a single frame, 
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I,0; 1307 . ee a Pa ey ‘ 2 
Tho: -spded. of: speedopadier ‘travel 46°O,1° to 0 noter per sogand aC. to 8° 
in, per econ Or. 20. to’ 40; feet ¥ fer, Tuniited} : 


f Be ag . . 1 
Dee . « . Doe 
wvee, 7 ; ; vps 


toa: “Roy e° 


ee wie, ‘rope, 3/4 to  1/e: 4inch in dienator ie used, seale 7 
construction is. indicated, but. no data ‘are’ mp ieple relating to. moot. 
ropes for Epes coal, 4? ey ere ‘used. 
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yet 17 ae ‘of. the sane general aes Mosenet for ease. in pees the: convéyor 
it supports, In tha second general type’ (fig, 16): the sheave: is mounted” on 
a steel box frame, which rests on the floor: and against the: ‘coal rib in the’ 
stalls provided at beth ends of the longwell face. ‘The sheave wheel’ is -900~ ~ 
millimeter (36~in.) outeide diameter, and me diene ter bse the _dearing pin is 
100 millimeters, (4 in,), _ ; 


ns Fi lie Se . ane e ‘3 , - Sonvavors 
Chain conveyore of the a hows: ‘in figures 198 ‘anid 196. are in Peackel 
use with ‘coal planers, _ The pan, sections are 7 to 8 feet long and ‘of ‘heavy 
construction. to vi thethna: wear and stress in holding the coal planer against 
the face and to resist’ the heavy: blows: from. felling coal. The pens are > leosely 
eonncoted ve pret eeere through a 5-degree eee 


but uni Fitnoter rae ay stock ig Son sidered: necessary. a ‘epeciol 
croge-Uer link hes been tried successfully, and with it) each link retains = 
its praper pogition in the linkage as well'as being: strengthened: by it, . . 
However, the cost of production ‘is said to “be about a times. the cost, for. 
making ordinary chain. ; : Bs 


Heavy-duty conveyor design is teid to be solved for capacities to 300° 
tons per hour, The conveyor used with the layout in figure 17 has an over= 
all width of 620 millimeters (2a tn; )-,- a center-to-center chain dimension 
of 500 millimetere (19-3/4 in,), and an over-all height of 222 millimeters 
(8-3/4 in,); chain speed is-1 meter (39 in.) per second, or about 200 fect per 
minute, ‘The conveyor is poworéd with two: 30=Iei lowatt: (40=hp, ) electric drives 
for continvous- operation, ond at’ each end, ard in addition by a. ‘30=horsepower 
turbovatr drive at tho ‘di schatge | end for -staiting under heavy loads ard fqr 
slow-spoed operetion in making ‘routine checks of "the conveyer. chain, A Voith- 
Sinclair’ fluid (011) transmission, installea: ‘between the electric motor and 
the gear train at the di scherge end of the conveyor has solved the -problén of 
effecting ' synchronization of the two electric drives; this, together with a 
120-percent aytomatic overload tine réetey, has. etsed. me in reducing | 
the number of breakdowns,.. ~ * ce 
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Figure 16. - Face layout, Monopol mine. 
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Figure 19b. = Cross sections, chain conveyers. 
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METHODS OF OPERATION ig te cae 
Tri edrich-Hetnrich Miz 


In hard coal the planer tens, es: oi se or tip aadligee the pressure applied 
egainst it, to hold it into the cut, can be relieved automatically, 4s the 
planer travels in the narrow path between the conveyor. and . the. coal. face, - the 
conveyor must be moved after each planer cut, One ‘fprm of moving... device is 
the pnewmatic pressure cylinder or:ram (fig, 20),.- Rame ‘aré placed on the mine 
floor between the conveyor and props and 4 to 5 meters (13 to 164. ft.) ‘apart, 
As each cut is completed, the conveyor is moved sideways by an amount. epproxi- 
mately equal to the depth of a full planer cut, ‘The rams also serve to hold 
the conveyor in position as the planer passes, and these retract eis aac 
if the planer neads peatets 

s “second form of iveronwbvinE device in use at the Friedrigh-Heinrich 
mine is the backsled,: or wedge-shapéd skid, which is dragged, along. by ‘the .- 
planer between the conveyor and the fate row of props. This moves the conyeyor 
sideways but does not provide for holding, To obtain the necessary planer 
holding pressure, the conveyor is moved toward the face a.digtance greater 
than the depth.of planer cut; on the return trip the. planer’ {sg growded, or .. 
wedged, and.thue is forced into the coal wless the resistence of cutting is. 
greater than..the force necessary to move the conveyor toward the gob, in which 
case the ‘conveyor is moved: and folding preseure. is. automatically. relieved, 


The planer in use te pees for a full cut of 30 centimeters (a2. ‘yn.)i : 
the width of the backsled is 40 centimeters (15-3/4 in.), The sequence of 
operations provides for one cut of 30 centimeters (12 in.) followed by a cut 
of 10 contimeters (4 in.) on the return trip - an average of 20 centimeters 
(8 in.) for one full. round trip. Sree 


Tho nine pheses., ‘of. operation: for waking ‘one round trip ‘va th’ a planer 
having. a. blade holder 30 centimeters wide and a 40-centimeter “da. Pores © 
(fig. 2; nos. 1 40. 9) are as follows? . re: 

iy ‘tee i Vanor: cute 30. centimeters: an traveling hoa the lower. Pad to. 
the middle of the wall... As the planer path between the conveyor and the wall 
is but 20 centimeters, the planer shoves the conveyor 10 centimeters toward 
the gob. in soft: coal and.ag:-much as 20 centimeterd in hard ‘coal, The 40— ; 
centinctor blackgled moves the conveyor into its old position, and timbering 
is carried on after it has passed, 


2. In traveling from the middle of the wall to the upper road, the 
planer is in a previously. cut path, cleans this up, ‘and at the game time 
cuts 10 centimeters. © The. ones then moyee ae convey 40. Sane ee 23 
sis al the wall, -. : Jey es, ae ok 

3. After the erence eenblios the: ieee ‘end of the wall, ‘the backeled is 
detached, and the planer is pulled down the wall below. the backsled and is 
stopped: as soon as it. passes,.- ‘The backsled ib then’ pulled, through to the . 
upper end,. 60 -that:it.can agsime:its normal position for travel downward, 

The upper "arive end of the conveyor is moved 40 centimeters, 
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4, The planer is then pulled. towards. the top road and, traveling along 
the reset cones) Kats 30 rece peering 


5. ieee: attaehineothe patkelea,: the’ ‘lade 4 ig mkas- ta: Sepavel down - ‘the 
wall, repeating. the'30-céntifieter cut and ee lo-: to Leas sa ees! 
of the conveyor, ead ‘fn figure 2i, ape ere ce 
- vee Seely eae Yo saen PCG Re. ee 

6f0 In siaveling dbtriwaitd fiok the: made: 6f the wall, the shiner cleans 
up loose dai’ and cuts 10° ‘eéritimeters; The backsled- travels between. the chain 
conveyor arid the ‘props that were placéd’.when ‘the’ ‘planer traveled:from the 
middle of thé- wall: t0° the upper’ road;-and moves‘ the ‘conveyor 40 centimeters 
towards the face, (Timbering the upper half of the wall is in progress.) 


oWy After the planer’ reaches the-lower road, itopasses by the backsled 
in traveling into the’new cut,’ The backsled is moved to the. lower» end. of the 
wall, and the: somvaroe: drive: ae: “then moved: 94 esas sapch tool ee 
e258. i war Si, ft ee ees ae 
8, After the lower part’ cof: ‘tha ‘ehain’ neeie! ‘hae’ “yeen: néved: 40. conti= 
meters, the plane? is pulled to’ the ‘lower’ end of the: walltand’cuts 30: conti- 
motors, ane Reacesiag is Pm iapae ieee end the de stoieaog trip: bagiae,: on 4 


Tf" a 
: a. 


94.2 Daritie’ the time’ of. News of» the liad: from; the: ntaale of. the wall 
to the lower meee eis eee ae Bigg ea on = id pea cage of the wall aa 
completed, 4a 42 a ; 


é piss sae Stu oe ar BS befesend wt teu 
bBo ay - Tobenbllzéa Mine ist PRE. MP id Pigs 


oe ots Meee ~§ 


At rn mine the conveyor 7” moved a full 30: con tinétese! ith: éach planer 
cut (4 cycle of planer travel) by means of pneumatic pressure cylinders or 
rams. ‘The piston diaméter of the ram’ fs 250 ‘miltimeters’(10 ini), and the 
piston rod is 2,2 incters (?'ft;) longi ‘atr presstre is 4 to 5 atmospheres 
(60 to 75 1b, por sq. in.), Tho desired cushioning effect ig obtained 
automatically by using air cylinders with piston rods slotted avers 12 inches 
for insorting. e steel ‘key, which: Link te" the” retraction. ° al celle 

meas pay a nite edi rod 

The: conveyor drive heads ‘are Pastéded: to- the nain-éhéeave’ faite (ete. 18) 

and are » Movee. with‘it a each planer cut, pee! 


: . snouts QE SST. cya oe aes pes Sa 


ROOF SUPPORT se tHe “uae SD Aaa SE ee 


Backfilling” or caving may “be: ‘praeticéa with! éoal-—plaiier: operation® (figs. 
17 and 22), In following @ saw-blade* timbering® ‘system: (figs. - “23a, 250, 23c, 
and 23d); covery’ third’ or fourth line of prépé and-caps is advaneed.ds planing 
progresses, and in this way close face timbering is maintained, .The front ~ 
props, le ads which the backsled dong bia i braced with = (fig. 23a). 


At: ine veseabbeen: mine, in: iplantng® hana: seats “aialabaleee -packiig” with wed 
props and waters is hasnt mendeebsuliy: = oe. thé: -oeal- “— means of rat 
pressure, oe nt he Si wae : wae 
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Note: Dimensions are in centimeters 


Figure 23a. - Saw-blade timbering with coal planer, Friedrich-Heinrich mine. 


Note: Dimensions are in centimeters 


Figure 23b. = Saw-blade timbering with coal planer, Friedrich-Heinrich mine. 
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Note: Dimensions are in centimeters, 


Figure 23c. = Saw-blade timbering with coal planer, Friedrich-Heinrich mine. 
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Note: Dimensions are in centimeters 


Figure 23d. - Saw-blade timberinc with coal planer, Friedrich-Keinrich mine. 
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OPERATING PERFORMANCES 


‘Tebaapleen Mine” ~ . : 


Table 2a shows that ee operation iackenced the oueae performance 
of the face miner and helper and of all’ workers engaged in this longwall 
oo by about 23 times - this with 61 percent foreign workers (February 
1945 


The number of workers engaged, by occupations (table 2b), indicates that 
there is room for inprovonent. by. mechant zing development work, 


If planer-opera ting’ time per ehift ‘4g considered to he A hones; then 
the delays totaling 344 hours for 1 month's planer operation (13 hr, per 
loading shift, as reported, table 2c) indicate a loss in planer-operating 
time oftover 25 percent, A PORUe breakdowns are a amar for more than 
50 percent of this. loss, > . 


A . 


Friedri ch-Hotnri ch Mine - 


‘Planer operation fas increaged : the output per man per shift for this 
longwall operation, excluding backfilling, by nearly three times with 60 to 
70 percent foreign workers (table 3)... .It was stated that in July 1945, 40 


percent of this mine's output was from coal-planer operation, | 
oa SAFETY 


om 2 ® 


‘At the, three, elie operations visited in July 1945 5 indies 
2 Ibbenburen, and Fried@rich-Heinrich) the. roof was well-sccurcd, 

The same statement can be made about all other working faces visited, but 
unskilled "foreign workers" (forced. labor) were no. longer employed -undorground, 


1216 ~13 = 


Google 


Te. 7377 


Y . 


TABLE 2a. — Co 


Girt 2 Mae aed 
‘ . 


oversees ie pee 


Items compared 
Bed MURL NSP See Sse 


Total bed ree i? 
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Figure 24. = German patent, 1S12. 
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Figure 30. = German patent, 1935. 
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The following pate enye ena Spenerrs relating to coal-planing devices 
were recorded by Lange ao Bee 


“le 
ae 


1. German patent No. 278, a1, yeat 1912,. inventor Vissemann,.: This: 
device, which in. a general way, resembles the coal’ planer, is- pulled albng- 
the face.dy a rope. The cutting blade. consists of a ‘series of drills com 
bined with a vedge,. which strips. a. cut YO. centimeters déép from. rogfto-. 
ehcoes _ The ene coal is Forced. over: “a ase pate a face gonveyor. (fig. i 
2 oe tag. Sag An Whe og eas 2. 


OMe 
eee A 
wae . Si 


oe British gebent iio. 117, 552, year 1917, inven tor iret, desortbes : 
a’ hydraulic. wedgershaped” shaver-loader Ate: 25) ee ae foe 

ae © Geman patent ‘Now 388, 264, year 1922, apenas Diaicourt, oleae! 
to a. mobile frame, on which pneumatic chisel bits are mounted for breaking 
the ‘coal (fig. 26). The expression "planing coal" appears. far. ‘the: first 
time in this patent. oo ae os ye i ea A ee 


ee " American sateen Ee 24 563, 153, year: 219257" inventor Nogevetes ade 
"scribes a coal plow mounted on caterpillars. Coal Ais, prema mer eer nuance 
cutting blades operated by crankshafts wages 2F) 4 

5e French patent Noe 647,240, year 1927, dnventoe Ducoeur. The de- 
tails of this machine and the mine Layout for using it closely resemble 
those for present form of coal planér. “The steel frame carries a main. - 
cutting blade and two auxiliary blades,: which advance ehead of. the--main - 
blade as the plarier is pufled’ along the face. The angle of ithe: twq BU | 
iliaty blades aids in keeping the planer in the coal.‘ The. ‘purpose ‘of . 
the toothed. rollers, set. at an angle. with the face, is to ‘roll. the. mianos 
against the.cpal and. to hore it. in the oe peaneton This -is.a twom 0+) 
direction planer (figs 28) 2 - 2 Goeeeay 3 Po as 

6. American patent Now‘ 15710; 801, year: 3929, inventor, Morgan’. aes . 
scribes a shaving machine ‘that travels along a “rack rait built into the 
conveyor. Cuts are several - inches nace and the coal is loaded. into -the - 
conveyor (fig. 29). i es ee 

7. German. suuene os 636, 532, year, 1935, inventor Hanoi; doncribes 
a box onto which wedge-shaped blades are mounted for ripping coal, asthe 
planer is pulled along. the face by means of a ropee The doal . asses into 
the box, which ‘serves as, the medium of transportation (fig. 30). .This-. 
patent, through court proceedings, was found to de worthless, deeause the ° 
basic ies as for Bienine coal wore known.’.. ~ 

5° Géruan satont No. 642,686, year 1935, inventor Hamel, describes 
a device in which chisel bits are mounted on-s.idthel-boxlike roller frame, — 
through which the coal passes onto a Conveyor as ane Bene is pauanee as. 
the face (fig. 31). eee or 


: Sahat Se 
ee a : y " , ad Bae Ses cael 
; 2 he aact : : 


MiGs ye a et ae 


Google 


I.C. 1307 : 
STEEP-PITCH MINING 


- Goal-planer Design 


For ieessiten amines the Westhausen mine has eee with a 
coal planer in which a single blade holder is mounted on two tandem skids. 
having a total length of 17-1/2 feet (fig. 32) <"° Planing is in one direc+ 
tion only - upgrade. The © legs that _ sup ort the’ planer ‘are adjustable; mein 
the skids ride on the top row of‘ props (figs 33); and the blade holder,’ 
or planer proper, must be raised for each new cut. The number of such’ 
adjustments depends upon the depth of each ‘cut and the’ prop-line interval; 
Depth of cut in the original design was 4-3/4 to 5~1/2 inches, and the : 
width approximated one-third the bed thickness. A second design employed 
a cut of the same’ depth; but the- width: of ‘the blade was increased to one- 
half the bed thickness. A still later design ciit to a depth of 30 centi- 
meters (12 ine). Gi i ee eee —— 

The Furtenhofer planer (rte. Ruy: mate of two: sib ttn: blades aaa 
on pivoted cross supports which may be ‘extended upward against’ thé coal face. 
Depths of cut range from 10 centimeters (4 in.) to 20 centiteters (8 in.). 


With voth types: ‘of planer described’ ‘above, no timber can be used 
against the coal face, and therefore the” coal must be §e1f-supporting. 


, Operation Peak eth 


é ee owe ; : ; . vst 


In the tipsttiened ‘tie thod (ig 33}° a cross-pitch advaricing-longwall. 
face was established between levels at*an’angle of 30. degrees with the 
horizontal. Complete: gravity backfilling was followed, and” the fill line 
was maintained.’ parallel to the facé and not more than 10 feet below it. 
The coal~planer skids” rested on the face row of props (section A-B), and 
the planer was pulled upgrade in making cach ‘cute The main‘pull rope 
wes anchorcd'on the uppér road, threaded through the sheave on the sheave- 
support arm, and passed over a main sheave to the aif hoigt on the upper 
road. This nore was, capable of producing a 10-ton rape pull. 


After 10 successive cuts, fill was rin, and a new Ling Of props was 
placed. Coal fell to the steel thute that rested on the fill and ran-by 
gravity to the mine-car loading pocket. The planer did not remové coal on 
the downward trip, but a hoist wos necessary to return the coal planer to 
its starting position.” 

A cross section of the coal moasures on section TE between levels, ‘ind 
the general - posttion ‘of the longwoll face over ‘a continuous Operation period 
are shown in tf{gure’ ‘33° * ae . 


. 


; Operating Ferformence 


oe Hon 
. oF 


In tablé hi, whic ‘is -an early comparigon of coal-planer operation 
and thé conventional ‘stepped-face hand method, ‘the decrease in the number 
of man shifts required to mine 100 tons of coal, including timbering, is 
4. 6 or a decrease of 25.0 percent in favor of the cool=-planer method. 
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Immediately following the test period, the daily face advance was increcsed 
from 32 inches per 24-hour day to 48 inches, an increase of 50 percent in 
rate of advance, with a corresponding increase in tonnage to a figure 
approximating the 2,365 tons obtained with the conventional method used 

as the basis of comparison for the test. No data are available on the 
performance of the newest design with the 30-centimeter (12-in.) cut. 
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